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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even If timely filed, may reduce any 
earned patent temi adjustment. See 37 CFR 1.704(b). 

Status 

1 )I3 Responsive to communication(s) filed on 18 March 2004 . 
2a)n This action is FINAL. 2b)Kl This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) 1^ Claim(s) 7-24 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) S Claim(s) 1-24 is/are rejected. 

7) E Claim(s) 14 is/are objected to. 

8) [H^CIaim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) K The drawing(s) filed on 18 March 2004 is/are: a)S accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1, 121(d). 

11) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * 0)0 None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Information Disclosure Statement 

1 . The Information Disclosure Statement has been considered by the examiner. 

Claim Objections 

2. Claim 14 is objected to because of the following informalities: it recites a "water 
flow channel to de/zVe/y water..." Examiner suggests that the flow channel is to deliver 
water. Appropriate correction is required. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-3, 10, and 15-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nelson et al. (US Patent Number 6,150,049) in view of Ouvry et al. 
(US Patent Number 6,444,347). 

Nelson et al. teach a hydration system for a polymer electrolyte membrane 
(PEM) fuel cell having fluid flow plates with fluid openings into flow channels (abstract; 
column 2 lines 48-60). Nelson et al. also teach the layers of a fluid flow plate, the anode, 
the membrane electrode assemble (MEA), the cathode, and another fluid flow plate. In 
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this invention, the gas diffusion layer of the MEA is made of carbon cloth or carbon 
paper (Figure 3; column 5 lines 26-65). 

Nelson et al. fail to teach the gas diffusion medium between the plate and the 
MEA having a hydrophobic layer adjacent the plate and a hydrophilic layer adjacent the 
MEA. 

Ouvry et al. teach an electrode made of a hydrophilic carbon fiber cloth having 
coatings on either side. On the outside, adjacent the fluid flow plate, is a microporous 
polytetrafluoroethylene (PTFE) layer that creates a layer having hydrophobic 
characteristics on the carbon cloth. On the opposite side is a layer carrying the catalyst 
for the reaction of the fuel cell within which this gas diffusion media is contained (Figure 
1; column 4 lines 62-67; column 5 lines 1-6). 

The use of the gas diffusion membrane of Ouvry et al. in a REM would allow 
greater control of the hydration system because the layers having either hydrophobic or 
hydrophilic characteristics are arranged in a manner that controls how water flows 
throughout the membrane, not just whether and where it flows into the membrane as 
the fuel cell assembly of Nelson et al. teaches. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the Invention was made to use the gas diffusion layer of Ouvry et al. in the fuel 
cell of Nelson et al. in order to provide better control of the hydration of the fuel cell. 

4. Claims 4-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nelson et al. and Ouvry et al. in view of Imahashi et al. (US Patent Number 5,350,643). 
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The teachings of Nelson et al. and Ouvry et al. as discussed above are 
incorporated herein. 

Nelson et al. in combination with Ouvry et al. teach a PEM having a gas diffusion 
assembly with a hydrophobic layer adjacent the fluid flow plate and a hydrophilic layer 
adjacent that hydrophobic layer. 

Nelson et al. with Ouvry et al. fail to teach variability of hydrophobicity and 
hydrophilicity in the cross-plane and in-plane directions of the hydrophobic and 
hydrophilic layers. 

Imahashi et al. teach water-repellency concentration gradients along layers of 
hydrophobicity and hydrophilicity. Imahashi et al further teach that the performance of 
fuel cells can be markedly improved by this gradient of water-repellent concentration 
(column 7 lines 37-67; column 8 lines 1-8). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have vary the ability of a layer to repel or attract 
water in the layers of Nelson et al. in view of Ouvry et al. as taught by Imahashi et al. 
because Imahashi et al. teaches that such a gradient can improve the performance of 
the fuel cell. 

5. Claims 1 1-14 and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nelson et al. and Ouvry et al. in view of Gascoyne et al. (US Pre- 
Grant Publication 2003/0031909). 
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The teachings of Nelson et al. in view of Ouvry et al. as discussed above are 
incorporated herein. 

Nelson et al. and Ouvry et al. teach fluid flow plates that provide reactants and 
water to the MEA of the fuel cell. 

Nelson et al. with Ouvry et al. fail to teach the use of a capillary element in the 
MEA to allow water to pass through the hydrophobic layer into the inner parts of the gas 
diffusion layer and MEA. 

Gascoyne et al. teach an MEA having channels and/or capillaries that extend to 
the outer edge of the sheet in order to supply additional water to the system ([0001], 
[0015]). Gascoyne et al. further teach that these channels or capillaries have benefits 
including improved tolerance to cell reversal and enhanced performance of the cell at 
higher temperatures. The ability to humidify the membrane externally leads to increased 
water content of the membrane, which improves tolerance to drying. ([0045]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to include the capillaries of Gascoyne et al. in the MEA 
of Ouvry et al. and Nelson et al. because of the many benefits they can provide, such as 
the ability to humidify the membrane externally, which Improves the tolerance of the cell 
to drying. 
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Conclusion 



6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
571-272-1 101 . The examiner can normally be reached on Mon-Fri 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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